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(2ha) Existing Condibon and FResource-Specific Informabion

There were no public issues specifically related to the air respurce. Prescribed burmning to create
barrens habitat 1s the main activity that would have the most potential impact to the quality of
the air resource. For this reason, the effects analysis for the air respurce focuses on the effects
from prescribed boming activities. The analysis also discusses greenhouse gas emissions and its
contribution to global climate change.

Site-specific bumn plans are developed for each burn unit. These plans cutline the environmental
conditions required for conducting bum achivifies (1e wind direchon. homadity, and
temperature thresholds), the amount of resonrces required. the desired time of year,
contingency plans. and any site-specific burning restrictions that may apply. Bumn units are
developed by considering existing confrol lines {ie. roads, plow knes, efc), fuel types, and
natural features. The size of individual burm unifs can vary considerably, but efforts are made to
keep the bum units to a size than may be safely completed within one operational period (one
day).

Affected Environment: Frequent weather fronts pass through the Project Area. especially in the
spring and fall, resulting in southeast, south, west and norfhwest winds (VCIS 2009). Prevailng
winds during the bum season (March to November) are generally south to west, with local
censhore winds out of the west that dominate prevailng winds during calmer weather. Mixing
heights vary. but average 4,200 feet in the affernoon durmg burming season (VCIS 2009).

Projects implemented by the Forest Service mmst follow all State amed PFederal repulations
governing air quality, including meeting ambient air quality standards (WWCG 2001). Chief
among these is the Clean Air Act (CAA) as amended m 1990, and the Draft Michigan State
Implementation Flan (DMSIF). which is a state prepared implementation document of the
CAA The Michigan Department of Natural Resources and Envirenment (DINEE) 1s the agency
which monitors and regulates air quality in the state.

The CAA prescribes the MNational Ambient Air Quality Standards {(NAAQS) for criteria
pollutants to limit the negative human health and welfare impacts from air pollution. These
include: Particolate Matter <10 microns in diameter (Ph;p), Pariculake hakter < 2.5 microns in
diameter (PMzs), Total Suspended Particulate Matter (TSP}, Sulfur Dioxide (S0:), Nitrogen
Dioxide (NOy), Ozone (O®), Carbon Monoxide (CO), and Lead (Fbj. Areas failing to meet the
established standards are considered “non-atteinmeent areas” and mdividval stafes boost
develop plans to improve air quality in these areas (NWCG 2001).

Particulate Matfer: Since October 4, 1996, all areas in Michigan have been in compliance with
PMin NAAQS. Duoe to the recent focus on PM3 s, and because of the relatively low concentrations
of PMjy measured in recent years, Michigan's PM;p measurement network has been reduced to
minimal levels. On Angust 18, 2010, the EPA proposed the 7-county Southeast Michigan Area a



non-attaimment area for FM:s based upon 2005-2007 data. In addition, the EPA proposed Kent
amd Ofitawa Counties. on the west side of the state, as non-aftainment areas for Phdas based on
this data The two Grand Rapids monitoring stations recorded a mean annual average of 11.8
and 12 Zpg/m* respectively for Arnnual Mean Concentrations of PM;s below the 15pg/m?
requirement (2006-2008). Muskepon County and the Project Area have a 3 year PMis average of
105ugm® also below the average. A detailed assessment of PMis (24 hour awverage)
concentrations for 2008-2008 shows Michigan's levels were consistently below the old 65ug/m?
standard (3-year average). and with the exception of Dearbom (in eastern Michigan) and are
currently under the new 24-hour PhMas MAAQS measurement of 35ug/m* Kent and Ottawa
counties are approximately 22 to 25 nules south and southeast of the project area and upwind of
the prevailing winds. Because of the distance. prevailing winds and winds permitted for
buming the project area should not impact these airsheds.

Background concentrations of FM and other pollutants originate primarily from industrial
faclities, automobiles. residential and commercial buildmgs, agnculture activity, and road dust
(USEFPA 2010). Some of these sources are temporary (such as smoke from wood stoves, fire
others are constant (such as industrial sources and power plants). Disking and harvesting
activities on agricultural lands can produoce large amounts of dust and other particulates; this
action is temporary and seasonal. but may overlap with prescribed burming.

Table 3 25 Emissions by Category Report — PM. < — Tons/Year

Forest Service
County IndustrialiCommercial Agriculiural Prescribed Bum Other
Muskegon 1,160 183 0 704
Dceana 194 128 il 363
Newaygo 235 13 0 245

Visibility: The CAA also prescibes measures called Prevention of Sigmificant Deterioration
(F5SD) to limit the impacts to visibility in certain areas. Class 1 areas are those with high air
quality that allow only minor additional reductions to visibility (INWOG 2001). There are two
Class 1 areas in Michigan, the wilderness portion of the Seney National Wildlife Eefoge and Isle
Foval National Park Both of these are in the Upper Peninsula. Sleeping Bear Dumes and
Indiana Dumes National Lake Shores, though important scenic areas. are not designated Class 1
areas. None of these areas would be impacted by the project due to their distance from it. The
entire Mamnistee INational Forest and surrounding counties are desipnated a Class 2 area, which
follow the normal rules of visibility. Visibility is typically worst during hary summer days
under entrenched high pressure systems and humid conditions or during periods of calm,
meist air during or preceding rain, snow, or fog events.

There are three types of prescobed buming: growing season, dormant seasom, or pile burning.
Dormant season burming occurs i the spring and fall when plants are not extubiting growth.
Growing season buming occurs during the summer months when plants are actively growing
and pile burning occurs in the late fall, winter or early spring when the ground is either snow
covered or wet Since prescribed buming requires dry unstable air, most of the buming will



ocour during drier portions of the spring. summer and fall Therefore, most emissions would
not overlap with times of poor background visibility.

Ozome: Ozone (O%) 1s an air pollutant that is formed in the atmosphere from a chemdcal reaction
of Nitropen Oxides (NO,, and Volatile Orgamic Compounds (VOC's) plus heat The ozone
season for Michigan is considered April- October, which overlaps the prime buming season.
The HMNF has two counfies on the Forest that were designated as non-attaimment areas by the
EFA on Aprl 30, 2004 with respect to the 1997 &-hour ozone NAAQS of (.08 parts per mullion
(ppm). The two counties, Mason and Muskegon, were re-desipnated o mamtenance status by
the EPA on May 16, 2007 due to measured improvements m ozone. As a part of this process, the
State of Michigan developed EPA approved maintenance plans for these counties (71 FR 70913).
The mamfenance plans are designed to keep the counties n attainment of the 008 ppm
types of pollution sources that form ozome, primarily nifrogen oxides (NOx) and wvolatile
organic compounds (VOCs). Sources of NOx ndude anythung that burmns foel. VOCs can come
from the evaporation of fuels (e g. gas stations) or natural emissions from vegetation

The ozone problem in western Michigan 1s known to be a regional fransport issue and not one
of local origin. In their July 15. 2003 letter to EPA regarding ozone non-attainment designations
MDMEE (MDEC)) states:

“Ooerwhelming (not regional) ozone transport is the sole rerson for nonatisinment eoels of ozone at
many momitors m Michigan. Community support for nonaftainment desipriations and positive
actions within some of these areas is hindered because such a designation resulis in regulsiory
mandzies based on the erroneous premise that a local erea should be held responsible for their mr
quality. Some of the ozome recepfor counbies i West Midugan hove mummal industry and are very
sparsely populated. Local emission reductions do not reduce ozone comcenfrafions at shoreline
o hors even i counties with urbenized greas. ™

As stated above the natore of the problem is a repicnal-scale phenomenon The primary
pollutants need time to react in the atmosphere before forming o=one. This leads to impacts that
are felt at a considerable distance downwind from the pollution sources. This is the case for
western Michigan, which incudes the counties within the boundanes of the Huron-Manistee
National Forest (Wickmen 2010j.

Greenhouse Gases: Pires also produce gases that are emitted into the atmosphere such as carbon
monoxide (CO), carbon diccade (COy), nitrogen oxddes (NOxy). and methane (CHy). The burming
of fossil fuels in internal combustion engines is also a source of these gases. Most of these gases
generally pose litle or no direct risk to public health since fires are spatially and temporally
dispersed, and fthe emdgssions are rapidly diluted mto the atmosphere near fher source
{(Sandberg and Dost 1900). However, gases such as COzand CHs are the primary anthropogenic
sources of greenhouse gases that may have a direct effect on global climate changs.

The temperature of the earth’s atmosphere is regulated by a balance between the radiafion
received from the sun, the amount reflected by the earfh’s surface and clouds, and the amount
of radiation absorbed by the earth and its atmosphere. Greenhouse gases (GHG) keep the
earth’s surface warmer than normal becanse they absorb mfrared radiation from the earth and,
n fum, radiate the energy back down to the surface While these atmospheric gases occur



naturally, there has been a rapid increase in concentrations of greenhouse gases in the earth’s
atmosphere from anthropogenic sources since the start of industrialization. which has camsed
concems over potential changes to the global chimate. The largest effect on climate change is
from C0); emissiomns.

Global emissions are measured in terms of teragrams (Tg), where one Tg is equivalent to 10%
mefric toms. The estimated global CO; emission rate from combustion of fossil fuel for the year
2008 15 approximately 30,377 Tg (EPA 2010). Scentists continue to assess and estimate the total
global effect of warming or cooling of various GHG's. The global average surface temperature
in the 1906-2005 time period has increased by 1.330.32°F. Eleven of the twelve warmest years
globally since approximately 1850 have occmrred during the years 1995 to 2006 (IPCC 2007).
Fufure projections of GHG durng the 21% cenfury have been made using a number of emission
scenarios. Based on model simmlations applied to varous GHG's, the UIN. Interpovernmental
Panel on Climate Change (IPCC) has projected an imcrease in globally average surface
temperatures ranging from 1.1 to 6.4°C (IPCC 2007). This level of global climate change could
lead to devastating results such as more erratic weather patterns. coastline ercsion and flooding,
and widespread ecosystem degradation.

(3.8b) Area of Analysis
The direct and indirect effects analysis area for the air resource consists of the atmosphere
covering the HMNF and surrounding private lands. Due to the extent of the burming proposed
this document will address the direct and indirect effects on Muskepon, Oceana, and Newaygo
Counties of Michigan These counties are immediately downwind of the Project Area and
would experience the greatest impact to their air resource.

The commlative effects analysis for the air resource related to particulate matter emissions
consists of the atmosphere over the HMNF and adjacent private lands up o 5 miles from the
Project Area. The reason this analysis area is used is becanse the smoke modeling for this
project indicates that emdssions beyond this distance from the bum location are negligible
{about 1pg/m? (24-hour average)). The timeframe for the cumulative effects analysis is 5 to 10
years, since that is the expected time period for the implementation of fhis project.

The cumulative effects analysis area for the air resource related to other gas emissions consisis
of the atmosphere with no maximum boundaries. This analysis area was used since these gases
are emitted into the atmosphere and persist for long periods of time.

(.8c) Lipect and Indirect Effects
Altermative 1

Under this alternative there would be no direct or indirect effects to air quality resulting from
this project. as no activities would take place Current use and activities that produce pollutants
and emissions would continue. In the past. these have not conimbuted towards excessively
degraded air quality and would not be expected to do so in the futore. Numerical valnes for the
predicted emissions for all Alternatives are shown in Table 3.27.



The prescribed buming, (343 acres) activities associated with the Savanna/Barrens Festoration
project would shll occur within the boundaries of the Project Area. A wildfire in the Project
Area would be likely to produce greater emissions than a prescribed bum of the same size n
the same area becanse it is likely to ignite and burn during periods of lower humidity, stronger
winds, higher temperatures and lower fuel moistures causing significantly greater fire behavior
and greater fuel consumption.

Altermative 2 & 3

The goal of Alternative 2 is to balance the restoration of the savarma ecosystem with the present
recreational experience. and the goal of Altemative 3 is the increased protection of savanna
restoration activities from the existing recreational use. The management activities associated
with wildlife habitat creation and timber harvesting are the same under both Alternaftives 2 & 3
and inclode 2542 acres of savanna creation (cutting seedimg. and burming). 1.050 acres of
additional prescribed buming 76l acres of red pme thinming 519 acres of KBEE opemng
restoration (cuttng. mowing and burning) and 23 acres of oak/aspen clear-cutting. This would
result in approximately 4,100 acres of initial prescribed burming, with the amount of follow-up
buming necessary during the coming decade being dependent on the flonistic response. The
majority of the buming would be on a landscape level, burming a wide varety of stands in a
contipuocus bumn block at one time. These blocks range from 44 to 988 acres in size with the
average size being approximately 450 acres. Becanse of logistical and biological constraints no
more than approximately 2,000 acres of prescribed buming would be implemented annually.

For purposes of predicting smoke emissions, it is estimated that the maximum amount of
burming that the Forest could practically accomplish m one day is no greater than 1,000 acres.
Modeling results indicate that burning 500 acres of forest land under summer conditions (e.g.
79°F, about 10 mph wind speeds, FH 35%, neufral aimospheric conditions. and a 3.000 ft mixing
height) wonld produce a maximuom PM:;: concentration of 29 ppg/m* at a distance of
approximately 4.5 miles from the fire line. This would be below the 35 ug/m* threshold (24 hour
average). Using the same conditions and distances, burming 1,000 acres would produce FMas
concentrations of 38 pg/m* (24 hour average). This would drop to less than 35 pg,/m? (24 hour
average) at a distance of 5.9 miles from the bum. It is reasonable to expect the actual FM:s
concentrations would stay below the 24 hour NAAQS of 35ug,/m* (24 hour averags} if burming
conditions were more favorable than those modeled Modeled conditions predicted a plume
rise of 3,000 feet. Observed broadcast buming gives plume rise of 5,000 feet or more which
would allow for greater dispersion and less impacts for any given area. Concenirations are not
compared against the armmal standard since a prescribed buming project is a temporary source
of emissions lasting only a few days.

This type and amount of burning is similar to past burning practices on the HMNF. The air
quality standards have not been exceeded or substantially impacted be these past activities.
While it is predicted that the level of buming proposed under either Alternative 2 or 3 would
have short-term site specific impacts to air quality from PM;s emissions, these impacts would
not be substantial.



The GHG emdssions from the proposed prescribed burming activities that have the most
potential to contribute to global climate change were also estimated and are displayed in Table

3.26.
Table 3_26: Estmated GHG Emissions from a 500 acre Prescribed Bum
Compounds Released Carbon Dioxide Methane [CH.) Mitrous Oxides
(COs) (NO,)
Emission Results for Burning g&1, 500 31,500 B.0D0
(ibs)

2ad) Cummlatise Effects

When comsidering the past presenf, and reasomably foreseeable future. there would be
approximately 10,000 acres of anmual burming for habitat creation and mambenance Past
burming on the forest has been determined to emit small quantities of PM for very short periods
of ime. No viclations have been issued by the MDINEE or the EPA that would indicate non-
compliance with air quality standards. Although the amount buming on the HMNF increases
the potential to bum more acres than modeled, the maximum capacity for any given day would
be approcamately 1,000 acres with an average of approximately 300 acres bumed per day. For
this reasom, the expected cummlative effects from PM emdssions would stay below the NAAQS
as discussed in the direct and mmdirect effects. Other sources of air pollution (such as industry,
vehicles, and residential wood combustion) would continue to coniribute to existing
background air quality concentrations, which are generally low. The cummlative effects of these
existing sources of pollubion. together with the masxmuom 1.000 acres of daily burming
anticipated under both altermatives, wounld resuit in mimimai impacts to air quality reiated io
FMi emissions.

A First Order Fire Effects Model (FOFEM) analysis was used to estimate the primary GHG
emissions from the proposed prescribed buming activities that have the most potential to
conftribute to global climate change (Table 3.27). These gas emissions are based on the maxdmum
amount of annual borming that would occur over a ten year period.

Table 3_X7: Prmary Greenhouse (Gas Emissions from Prescribed Burming

Alt 283 Alt 283 A2 &3
Type of Gas Annual Emissions 3 Year Total 10 Year Total
{metric tons/acre) {metric tonslacre) imetricftons/acre)
Methane (CH,) (i1 300 (]
Carbon Dioxide (COz) 12 820 63,100 1.26 300
Nitrogen Oxides (NOy) 20 100 200

The net addition to the anmmal global emission rate for GHG is so small that it would result in
no detectable change n the cummlative effects in the atmosphere associated with global climate
change The annual OO output that would be anticipated under the maximum number of acres
of proposed activities would be projected at 12,620 metric tons or 0.0012 Tg. The annual CO;
cufput from these activities would be approxamately 00000495 percent of the estimated global
CO; emissions rate from combustion of fossil fuels for the year 2000. This net addition to the
annual global emussion rate is so small that it would have no detectable change m the
cummulative effects of OOy in the atmosphere assodated with global climate change. Since the



amounts of CH; and NO, are even less than that of COzrelative to global outputs, no detectable
change in the cumulative effects from these pases related to global climate change is expected.



